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The New Rai lway B ~ K e  at India ]Point, Providence, 
It. I . u l t  wa~ d~cided~:~a~, out ~oFt ~ y ~ r s  ago to ~eplace the old 
bridge near this:point, w ~ k ' h ~ d  l ~ c 0 ~ :  ~rom the ¢~mbined~efl~ects 
of age and wear, exceedingly dangerous'. 

In June of 1866, soundings wore made to ascertain the nature of 
the river-bed, the  depth of water, &c. A good solid bottom was 
found, consisting of gravel, covered with ~ !a~(~ of mud, O n top of 
which.is a crust of oyster-shells, forming the river-bed. The work 
then was discontinued until June of '6T, ~ when ol~erat!?ns were again 
commenced, ikf~er carefully sounding the:~ottom in the p]aces 
where the piles were to be sunk, no obsta~Wtions were discovered 
with the exception of the stump of an old pile, which was removed 
by the divers. 
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On account of the soft, muddy layer of several feet in thickness, 
which covers the solid bottom, it was deemed impossible to drive 
the piles from the ordinary pile driving scow. It was finally decided, 
therefore, to erect temporary platforms in places where the piles 
were to be driven. The construction of the platform was as fol- 
lows: piles were driven in four row% about twenty feet into 'the bed 
of the river, and about nine feet apart; these piles were capped 
with hard pine, about thirteen inches square, and then covered with 
spruce plank. This formed a substantial platform, upon which all 
the heavy work, such as driving the piles and cylinders, was per- 
formed. 

The permanent piles are arranged in clusters of twelve for the two 
piers west of the draw, and also two groups under the draw contain 
the same number. The other groups, five in number, each contain 
nine piles. 

The piles were driven in the following manner: the first pile 
driven in was sharpened on all sides, the bevel commencing about 
eighteen inches above the lower end, and the end left about four 
inches square ; all the remaining piles that presented only one side 
to those already driven, were sharpened only on one side, and the 
corner piles and those that were in contact with other piles, were 
sharpened upon the two opposite sides. 

The piles are encased in cast iron cylinders driven over them, the 
space between the piles and cylinders being firmly packed with con- 
crete; the diameter of the cylinders west of the draw is six feet; 
the other five feet. The castings were made four and a half feet 
long, one and an eighth inches thick, having a flange four and five- 
eighths inches wide. The weight of the sections as they came from 
the moulds, was for those six feet in diameter, 5459 pounds, and 
those five feet in diameter, 4360 pounds. 

The rough castings were covered with a coating of cement, which 
attached itself firmly to the rough scale, thus forming a solid, durable 
covering, the sections were then firmly bolted together and carried 
by a scow to the platform upon which they were hoisted, and from 
there forced down over the piles by means of a powerful screw- 
press. Notwithstanding the immense pressure brought to bear upon 
the cylinders, they were unable to penetrate the solid crust of oyster 
shells at the river-bed; the crust was then broken up by driving 
piles all around, and the cylinder again lowered; its weight alone, 
this time, carried it about tbur feet bate the crust, and upon piling 
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about ten tons of iron together, with Continued rocking (accom- 
plished by means of levers), the cylinder was finally forced home; 
all the others were sunk in a similar manner. 

The capping of the piers west of the draw consists of yellow pine, 
that of the draw is formed of oak; the pier upon which the east end 
of the draw rests, consists of granite, twenty-two feet long, and six 
feet thick, resting on piles driven to a depth of thirty feet below the 
river-bed. The draw, notwithstanding its immense weight, is easily 
turned by one man. The superstructure consists of the ordinary 
form of Howe Truss. 

The first locomotive crossed the bridge February 28th, 1868, since 
which time the bridge has been regularly open for traffic. From 
various experiments that have been made, it is found to be exceed- 
ingly rigid. A heavy train passing over, causes a deflection in the 
centre of the spans less than a quarter of an inch. 

The Proposed New Railway in Ontario, Canada, which has 
been for some time past the subject of much interest to the mercan- 
tile and farming community of the province of Ontario, and which 
is intended to connect the counties of Bruce, Wellington and Grey 
with the City of Toronto, has lately given rise to a very exciting 
debate in regard to the proposed gauge. The regular gauge of 
Canada is 5 feet 6 inches. The Company proposed making this 
gauge only 3 feet 6 inches. Much opposition was made to this devi- 
ation from the established gauge, but the 3 feet 6-inch gauge gained 
the point, upon the ground that a 5 feet 6-inch gauge would nearly 
double the expense per mile. This is an egregious error ; the addi. 
tional expense in first cost is merely nominal, and it is questionable 
whether the 5 feet 6-inch gauge is not, in the long run, in the wear upon 
the sleepers, &c., far cheaper than a smaller gauge. The moreprac. 
l/ca! reason underlying this decision may be traced to the fact, that 
the Toronto dealers expect (by having a different gauge) to be 
emtblcd to re-ship and re-sell the products in Toronto, instead of 
their going directly to Montreal. 

A R a i l w a y  f rom China  to  I n d i a . - - T h e  columns of Engineer. 
in,j have for some time past been replete with discussions as to the 
practicability of laying a railway from India to China, via Burmah. 
The exploring party who were sent out to survey the route found 
it impracticable :tbr a railway, except at an immense cost. This 
project has now, therefore, been abandoned, and the government has 
sent out a new expedition to open up the old trade ~:oute w;a Bhamo 
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and Irrawaddy. The expedition started on the 13th of January, 
fully equipped, and having a Chinese guide who speaks the Burmese 
language, and is to act as an interpreter. We shall be on the watch 
for further information of this interesting and important expedition, 
and will apprise our readers of their earliest reports. 

The New Suspension ]3ri~e at Niagara Falls, is very 
rapidly progressing ; the work during the  winter was greatly facili- 
tated by a natural ice-bridge having formed directly beneath it, across 
which the cables and wires were carried with the greatest facility. 

Some ~xperiments Relative to the Employment of the 
Electric Light. By F. P. Le Roux. Translated from .Les Mondes. 

In a preceding article, I have intimated that the voltaic arc,inter- 
rupted for a certain short space of time, can re-establish itself spon- 
taneously. The passage of the current depends greatly upon the 
temperature of the interpolar spaces. As before stated, I have 
found it possible by means of this fact, to divide the electric light. 
By means of a distributive wheel, it is made alternately to pass 
through two electric light regulators, passing between these two at 
intervals, for example, of the ~1~th of a second. Under these con- 
ditions, the two lights are, and remain perfectly steady. 

It  has been found advisable in these experiments, to have the 
carbon points smaller than usual, as the current then passes in a 
more continuous manner. I f  they are of square section, they need 
not be more than 0"157 inches. I am then convinced that if the 
carbon points can be procured sufficiently small, the electric light 
may be divided into two with advantage. 

Unfortunately, we have been forced to employ carbon made from 
gas-coke, and the impurities of that material will not permit of its 
being made as small as it would be desirable to have the crayon. 
It is probable that if the carbon points could with facility be pro- 
cured sufficiently small, the application of the electric light would 
receive a stimulus equal to that it experienced when De La Rive 
and Foucault substituted the carbon of the retorts for the vegetable 
carbon of Davy. 

It is well to remark that maehine~, where electricity is produced 
by motion, from their very nature would be particularly adapted 
to that'distribution we have explained. 

I pass now to some experiments of another nature. I have found 
the electric light to suffer some modifications of the gaseous mat- 
ters between the carbon points, on the score of color as well as 
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intensity. The employment of oxygen appears to me to offer some 
marked advantages. Under the influence of a very small j e t  of 
this gas, directed transversely through the carbon towards the 
middle of the interpolar spaces, the carbon is consumed more 
rapidly on the side which is exposed to the current of gas; these 
particles then arrange themselves excentrically; the arc is not so 
much exposed as ordinarily, when it flits about, sometimes on one 
side, and sometimes on the other, under the influence of the impuri- 
ties contained in the carbon. In addition to this, the surfaces between 
which the are jumps, which are those that furnish the larger part 
of the light, in place of being nominal to the axes of the carbon, 
are notably inclined to the side opposed to the direction of the jet 
of gas ; by this means they present themselves more directly towards 
the regions of space which it is proposed to illuminate. The arc 
is more steady, and the position of the surfaces is more advantage- 
ous where the incandescence is greatest; these are the advantages. 
which are procured where a very small jet of oxygen is directed 
upon the carbon. It offers some inconvenience to the elongation 
of the flame produced, by the impurities contained in the carbon 
ordinarily employed, and I again repeat, that all the improvements 
which can be, in this manner, produced in the electric light, are 
intimately connected with the prod~lction of carbon .'~s pure and 
cohesive as possible. 

The Electric Light as Supplied by Magneto Electrical 
Machines . - -Trans la ted  t~om Zes Mondes. 

Messrs. Jamin & Roger have published an account of some ex- 
periments on the electric light, recently made with a magneto electric 
machine in  the physi:al laboratory established at the Sorbonne, 
placed there by the Alliance Gompany. It  is well known that during 
one turn of this machine, sixteen currents are produced alternately, 
in opposite directions, and necessarily separated by a state of repose. 
The light that this machine produces must then be discontinued 
sixteen times during each turn. It is of this intermittance that we 
now wish to give proof. We have fixed at the end of an axle a 
silvered mirror capable of turning, and placed at an angle of 90 ° . 
The light is thrown upon this from an electric lamp of Foucault's 
pattern, supplied by a magneto-electric machine. The rays are con- 
centrated by a system of lenses, and being reflected by the mirror, 
are east upon a screen, where they produce the image of the carbon 
points. That image describes in the same time ~s the machine, a 
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circle of light, in which the light appears persistent on account of 
the rapidity of the movement (500 turns per minute). I f  the mirror 
was fixed, the image showed two carbon points one above the other, 
separated by the arc. As it is moved, the caibon points describe 
upon the screen two excentric circles, separated at the top and bot- 
tom, and intersecting at the extremities of a horizontal diameter; 
the image of the violet arc is visible only at the top and bottom. 
One might expect to see sixteen arcs illuminated at the moment of 
the current's passing, separated by sixteen obscure parts the moment 
it changes its direction, but it is not so. The image is continued ; 
only there is a slight augmentation in the brilliancy of the violet 
light of the arc in sixteen prominent positions ; while at sixteen other 
positions the carbons are a little less brilliant, and the are diminished. 
The image of the upper carbon was always the more vivid. 

The increase of the luminous intensity shows itself alternately 
at the top and bottom, as it ought to be, when the currents change 
their sign. 

All this might be predicted. That which appears nevertheless 
to merit attention~ is, that the light of the arc is very small as com- 
pared with that which is emitted by the carbon; that which sup- 
plies the light during the cessation of the current, and to which the 
light is chiefly due, is the high temperature to which the carbons 
are brought. 

A N e w  L a t h e  Tool,  by Shaw & Justice, of this city. W e  have 
at various times called attention to improvements in tools, and espe- 

cially t~., the plan of separating tht~ cutter from the stock, by which 
the great loss of material and time occasioned by upsetting or dress- 
ing on the anvil, is aw~idcd. 

We  now give in the accompanying: mtt, ~t full vie,a of a new plan 
for accomplishing this end. 
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Below is the stock with cutter in place ; above, the cutter removed 
from the stock. 

Explanation is hardly required, for anything so self evident as the 
connection or action of these parts. The cutter is evidently kept in 
place by the conical wedge, which is secured to it by the sort of tooth 
and rack adjustment shown; as the tool wears away, it is set higher up 
by setting the tooth of the wedge back to a further recess in the cutter. 

The advantages of the arrangement will be evident to every prac- 
tical machinist at a glance. 

The  E x c e l s i o r  S t e a m  Boiler ,  invented by H. T. Fenton. This 
boiler, whose mode of construction and general principle of opera- 

tion are manifest on inspection of the accompanying cut, is intended 
to obviate two of the most serious faults met with' in most tubular 
boilers, namely, incomplete combustion, and imperfect circulation. 
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The first, it is claimed, finds a remedy in the large combustion 
chamber provided below the tubes, and the latter is secured by the 
special arrangement of' the tubes shown in the cut, where it is mani- 
fest that a rapid up-draft of the heated water and steam will cccur 
in the central portions, an opposite current being established on the 
outside. 

Glycerine.--The vari~,us uses to which this substance is now 
applied in the arts, has given rise to competition in its manufacture 
in this country, and it is now manufactured as pure as it can be 
imported, and at one-half the cost. In commerce, two qualities of 
glycerine are Ibund, one o1' which, applied to irritations on the skin, 
acts as a salutary balm, while the other, c a u s e s  inflammation and 
irritation. Recent chemical analysis has shown that the last effect 
is due to traces of formic acid, and sometimes of oxalate of ammonia. 

A Combined LoW Water Indicator and Water Guage, 
exhibited at the Monthly Meeting of the Franklin Institute, March 18, 
1868, by the Patentee, J. D. Lynde, of 37 N. Seventh St., Philada. 

The special merits claimed ibr this instrument are as follows: 
1. Certainty. 2. Simplicity. 3. Durability. 4. Self-detection. 

5. Ease of testing. 6. Incapacity to deceive. 
These points were explained as follows : - -  
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• 1. There is no possibility of the working parts sticking from cor- 
rosion, as they are daily used as a water-gauge, and consequently 
are always free. There is double the power required to work the 
valve, thus placing it beyond a doubt that it will operate automati- 
cally, as stated. 

2. An examination of the cut will show its simplicity. It  can at 
any time be taken apart in a few minutes, and examined for clean- 
ing or repairs. 

3. The parts are all made with a view to strength and durability, 
"as an examination will show. 

4. It  is a self-detector, because, should it get out of order in any 
possible way, it will show it at once, and require attention. 

5. Should it be desired to know if the instrument is in working 
order, the fact can be ascertained as follows : Shut it off from the 
boiler, and draw the water from it by  unscrewing the plug t~t bot- 
tom; as the water falls out, the yalve will be discovered to open, 
proving it would do the same should the water fall out into the 
boiler. Close the aperture again, and let in the water. The valve 
will be observed to be open at first, but as the case fills, it will be 
found to close automatically, proving that the float has risen to the 
top of the case. 

6. Above all, it will never deceive, as from its construction it 
must be in working order, and faithfully perform its duties, or it will 
show itself out of order, and need attention. 

It is believed that this is the only detector which can be employed 
on a locomotive. 

E x p e r i m e n t s  w i t h  8otuad.---Somo interesting experiments in 
acoustics are translated in the Scientific American of a recent date. 
M. Regnault, of the Institute of France, has  been conducting some 
experiments in the new sewers of Paris, for the purpose of testing, 
on a large Scale, some questions in acoustics, concerning which there 
has been much doubt. 

By firing a pistol in the sewers and in tubes of various diameters, 
he found that the sound was transmitted through the following dis- 
tances: In a passage of 4"2 inches diameter, 1282 yards; in a pas- 
sage 11"8 inches diameter, 4191 yards; in a passage 43 inches in 
diameter, 10,494 yards. The rapidity with which the sound was 
transmitted, depended greatly upon the construction of the passage. 
M. Regnault also discovers that sounds of different pitch are not 
propagated through these tubes with equal rapidity, but separate 
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from each other on the way. This fact is a new one, requiring study, 
and experiments are needed to enable us to discover its true reason. 
W e  are inclined to believe these results arise from an interference 
of the waves, and not from the different velocities of sounds of dif- 
ferent pitch. 

A band of music heard in the open air, at a long distance t still 
yields a harmony, which shows us that the notes do not reach our 
ear with a velocity corresponding to their pitch in that case. 

Sullahite  of  M a q n e s i a . - - I n  the last number  of the American 
Journal of Pharmacy, we find a very good article on the produc- 
tion of the above substance. This salt has not heretofore received 
any especial attention, but recently having come into request, a 
search was made in all the authorities for a formula for its pre- 
paration. The only formula appearing, was one from Wittstein 
Jahresschrift, as follows: "Sulphite of Magnesia may be prepared 
by passing sulphurous acid gas through water, holding carbonate of 
magnesia in suspension; but the salt thus obtained was not quite 
white." 

" A  better way is to dissolve 136 parts of crystallized sulphite of 
soda, free from carbonate and sulphate, in the smallest quantity of 
hot water, and to filter into this hot liquid a concentrated solution 
of 123 parts of Epsom salts, the mixture to be stirred until cold. 
The mass of fine crystals which form are allowed to drain on a 
strainer, then pressed and dried at a moderate heat. The product 
should weigh sixty-nine parts." 

The sulphite of soda of commerce is often contaminated with sul- 
phate and carbonate, and if the sulphite was not pure, the yield was 

diminished in proportion to the impurities contained in it. 
The following is the average result of several experiments made 

by Mr. J. P. Remington, of Brooklyn, and represents about what 
the results would be in ordinary practice. 

Five grammes of Jennings' magnesia (re-calcined), was made into 
a thick, smooth paste, with ten c. c. of distilled water; to this was 
added slowly, with stirring, 102 e. c. of a~lueons sulphurous acid, sp. 
gr. 2,037. The liquid on the surface now showed an acid reaction, 
and had a yellow color; ~iter standing a few minutes, the superna- 
tent liquid was decanted; the crystals were then placed on a tarred 
filter and washedwith distilled water, until the washings came through 
colorless. The filter and contents were then dried, and weighed 15,310 
grammes, which was 806 times the weight of the magnesia used, or 
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306"2 per cent.; the theoretical yield should have been 3'95 times the 
amount of magnesia. 

The sulphite of magnesia obtained was in small, white crystals, 
resembling in taste the sulphites, though not so disagreeable as the 
sulphites of soda and potash, on account of its insolubility. The 
process was then tried on a somewhat larger scale, with success, but 
the minutiae so nearly resembled the former process given, we do not 
consider it necessary to repeat it. The Fellow color seems to be 
caused by an impurity soluble in sulphurous acid (believed to be 
i r e l a n d ,  as it only appears when the acid is in excess, is a good 
indication that the magnesia has all been acted upon. 

By this process, sulphite of magnesia is obtained as pure and white as 
by double decomposition s with economy in the most valuable items 
time and labor; the yellow color all disappearing by the simple pro- 
cess of washing, the loss by washing being small, as the salt is with 
great difficulty soluble in cold water. 

Metallic Cerium has lately been prepared by Wohler, in glob- 
ules of fifty to sixty milligrammes, by the ignition of the double 
chloride of cerium and potassium with sodium. Cerium when cut 
and polished, possesses a strong lustre; its color is between that of 
iron and lead; its specific gravity is 5"5a12 ° c. At the ordinary 
temperature it slowly tarnishes, while at a high temperature burns 
explosively, throwing scintillations. At a moderately high tempera- 
tnre it decomposes water slightly, giving off hydrogen. 

Sale  of  the Late Paris Exhibition.--The iron portion of the 
buildings in the Champ Elysges, has been sold to a company of con- 
tractors for the sum of $300,000. Its future destination is not yet 
known. 

Coal in I t a ly . - -Coa l  bearings have recently been discovered in 
Italy, and attempts arc being made to work them by means of a 
joint stock company. The government has ordered fifty tons of 
coal from the new company, after the completion of certain prelimi- 
nary experiments. 

The Prevention of Mistakes on Telegraph Lines.--In the 
ltughes system, which is so largely in use, many mistakes are liable 
to occur, sometimes through accident, more often by fraud. The 
strip containing the message is gummed to a piece of paper, front 
whi,.h the despatch is sent, and can be easily detached and altered. 
In ,,rder to prevent this, the French government have very recently 
introduced an ingenious method of rendering abg<)lute safety Tim 
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despatch after being gummed upon the paper, is passed between 
rollers having any desired pattern, these impress themselves into 
the paper, and of course prevent any tampering. 

Philosophical Jewelry.--We see in Les Mondes, a description 
of a curious invention of M. Trouvg, a clock maker, ~vho has em- 
ployed electricity in connection with jewelry. The designs shown 
are scarf pins and brooches, and are worked by  small batteries 
which are carried in a box in the pocket. 

Among the most curious is a rabbit, which beats with two drum- 
sticks alternately on a bell; a skeleton head, which moves the eyvs 
and opens the mouth; a grenadier beating a drum ; a monkey play- 
ing a violin, and a bird, composed of diamonds, whose wings and 
tail move as in the act of flying. 

The batteries used are very minute, and consist of pieces of zinc 
and platinum, or zinc and carbon, fastened to the lid of the box, 
while a saturated solution of the acid sulphate.of mercury occupies 
the bottom of the box. When the box stands upright, the elements 
do not reach the liquid, but when it is inverted or is placed on its 
side, the action commences, and is communicated to the figure. In 
the case of the rabbit, the motor is an electro-magnet with a bracket, 
on which the armature is jointed, a little spring raises the armature, 
and the commutator, which is on the opposite side, is so arranged 
that when the armature touches it, the current is interrupted until 
it returns to its former position, when it is again attracted in the 
same way. In this way, simple reciprocating action is obtained, 
which is easily communicated to the arms of (he rabbit, causing 
one to ascend while the other descends. In a similar way, the other 
figures are caused to move; but for a detailed description of their 
various arrangements, we must refer to the article in Les Mondes. 

V e n t i l a t i o n . - - W e  were told a few days ago, of a very singular 
occurrence, which illustrates the fact that even fish know the incon- 
venience of want of ventilation. A pond in the country was sud- 
denly frozen over without any air-holes, and the fish soon breathed 
out all the fresh air contained in the water; when some persons 
chanced to cut a hole through the surface, the fish immediately 
congregated to it in such numbers and with such eagerness, that 
they could easily be picked out with the hand. 

Transparent Gelatine P r i n t s . - - A t  the last meeting of the 
Franklin Institute, there was exhibited by Mr. Alex. E. Outer- 
bridge, Jr., some transparencies fdr the lantern, of a novel and effec- 
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t i re  description. They consisted of impressions from wood cuts, 
made upon sheets o f  gelatine directly from the cut, and with as much 
f~cility as upon ordinary paper. Mr. Outerbridge has since found 
that the finest lithographs may be taken upon this substance with 
the greatest readiness. The only precaution necessary is to print 
with a dry stone, since gelatine is very soluble in water. The gela- 
tine may be made insoluble by mixing with it while fluid, a small 
quantity of biehromate of potash and then exposing to light. This, 
however, slightly tinges the otherwise perfectly transparent sub- 
stance. We have in our possession an impression on gelatine, of the 
map of the Suez "Canal, to be found in our last Number. The finest 
lines and dots appear perfectly, and with more density than could 
be obtained in a photograph. This opens quite a new and exten- 
sive field for lantern illustration. 

Novel F i l t e r s . - - A m o n g  the novelties exhibited at the last 
meeting of the Institute, were shown by Professor Rogers some 
very ingenious filters, brought by him from Paris, consisting of a 
hollow block of very porous stone or coke, closed by a cork, through 
which a glass tube, connected with one of India rubber, was inserted. 
The stone being sunk in the solution which it is desired to filter, and 
the air being drawn out by the mouth from the other end of the 
tube, the water or solution then syphons over, and most of the impu. 
rity is arreste~t by the porous substance. I t  has since been shown 
by Mr. Alex. E. Outerbridge, Jr., that a like instrument may be 
produced if we take an ordinary carbon cylinder (a broken piece 
will answer perfectly), such as is used in the Bunsen battery, and 
insert a cork in either end of the hole which passes through it, and 
at one end attach the India  rubber tube as before. This form is 
much more effective than the French syphons, since the carbon is 
more dense, and therefore arrests the finer particles of mud which 
escape through the pores of the more open stone or coke used in 
the French. filters. The rate of filtering is of course, however, 
slower. 

Platina in O r e g o n . - - A  very fine specimen of platina was lately 
exhibited at the meeting of the "Lyceum of Natural History" in 
New York, by Professor Chandler. This specimen was brought 
from Oregon, and weighed over four pounds. 


